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“NUCLEOTIDE SEQUENCES MODULATING THE EXPRESSION OF GENES IN PLANTS” 

SUMMARY	
The present invention relates to the expression of recombinant nucleic acids in plants. More specifically the invention provides regulatory sequences for the specific expression of nucleic acids in response to abiotic stresses such as drought and soil high salinity content, gene constructs containing these sequences, expression vectors carrying these sequences and plants transformed with the same.

BACKGROUND OF THE INVENTION
Plants and osmotic stresses
Land plants are subjected to many abiotic stresses. One of them is dehydration caused by drought, low temperature and high soil salinity.
As plant growth is highly affected by these adverse environmental conditions, plants have evolved some mechanisms to respond and to adapt to osmotic stresses. In water stress conditions plants loose water and their turgor pressure decreases. Abscisic acid (ABA) hormone synthesis is induced in response to water stress and has a very important role in stress signal transduction. The ability of plants to survive cellular water deficit depends on the species and genotype, the length and severity of water loss, the age and stage of development and the organ and cell type. Responses to water deficit may occur within some seconds, such as modifications in membrane potential and in the phosphorylation status of proteins, or within minutes and hours, such as changes in protein composition and gene expression. A first group of genes, induced during water stress conditions, codes for proteins that directly function in protecting cell from dehydration like osmotins, chaperons and antifreeze, while a second group encodes for regulatory proteins like phosphatases and transcription factors that function in signal transduction pathways.
 Many genes are induced at the transcriptional level in response to osmotic stress. Proteins coded by these genes may be classified in two groups: the ones directly involved in protection from environmental stress, the others involved in gene expression regulation and signal transduction (Shinozaki and Yamaguchi-Shinozaki, Plant Physiol., 1997, 115: 327-334). Many proteins belong to the first group such as channels involved in water movements through cell membranes, ubiquitins and proteases involved in protein turnover, detossifying enzymes like catalases, glutathione S-transferases, superoxide dismutases, desaturases, protective proteins like LEA class, osmotins, chaperons, enzymes necessary for osmoprotective compounds like sugars, proline, glycinebetaine. Genes coding for kinases, PLC, 14-3-3 proteins, transcription factors belong to the second group.
At least four independent pathways regulate gene expression in response to drought: two of them are ABA-dependent and two ABA-independent. A cis-element involved in one of the ABA-dependent ways is called “ABA-responsive element” (ABRE). AREB/ABF transcription factors, belonging to the family of basic leucine-zipper, are induced in response to different stresses and bind to ABRE boxes present in promoter sequences of their target genes. Another cis-element called “dehydration responsive element/C-repeat” (DRE/CRT) is involved in one of the ABA-independent pathways. Different “DRE/CRT-binding proteins”, coding for ERF/AP2 transcription factors in some plant species are induced by desiccation, salt treatment, cold (Shinozaki and Yamaguchi-Shinozaki, Journal of Experimental Botany, 2007, 58: 221–227). Some transcription factors belonging to MYB, MYC and NAC families are induced by osmotic stresses and are involved in other ABA-independent pathways.
Genetic engineering approaches to obtain plants more tolerant to osmotic stresses.
In the last years elucidation of the mechanisms that control response to water stress give precious instruments to scientists to improve plant tolerance to stresses, through genetic engineering. Many examples are known in this field and are based on different strategies. Among them, the most common consists in the constitutive over-expression of a gene involved in plant protection mechanisms against abiotic stress and normally expressed at high level only in these conditions. The candidate gene may code for structural or regulatory proteins. Its coding sequence is cloned downstream a constitutive promoter as Cauliflower Mosaic Virus 35S (CaMV35S, Odell et al., Nature, 1985, 313:810-812) or plant promoters for constitutively expressed genes like ubiquitin (Holtorf et al., Plant Mol. Biol., 1995, 29:637-646) or actin (McElroy et al., Plant Cell, 1990, 2:163-171). In many cases the objective is reached and the transgenic plants obtained are more stress tolerant than control. Unfortunately in some cases the constitutive expression of a gene induced by stress has negative effects on growth and development of plants when the stress is not present. In fact there is a clear relationship between water stress and growth inhibition. This aspect is very important when crop yield is considered. Particularly, the expression at high level of a transcription factor that coordinately regulates the expression of numerous genes in response to abiotic stresses normally improves stress tolerance, but in many cases may result in growth inhibition or retard (Liu et al., Plant Cell, 1998, 10:1391-1406; Kasuga et al., 1999; Jaglo et al., Plant Physiology, 2001, 127:910–917; Hsieh et al., Plant Physiology, 2002, 130:618-626; Hsieh et al., Plant Physiology, 2002, 129:1086-1094; Gilmour et al., Plant Physiology, 2000, 124: 1854–1865; Abe et al., Plant Cell, 2003, 15: 63–78; Dubouzet et al., Plant Journal, 2003, 33:751-763; Nakashima et al., Plant Journal, 2007, 51:617-630). A strategy that solved this problem was the use of stress inducible promoters for the expression of transcription factors (Kasuga et al., Nature Biotechnology, 1999, 17:287-291; Lee et al., Plant Cell and Environment, 2003, 26: 1181–1190; Nakashima et al., Plant Journal, 2007, 51:617-630).  
Many classes of proteins may be used with the aim to obtain plants more tolerant to stresses:
-	proteins involved in osmolite metabolism (proline, glycinebetaine, mannitol, polyamines, fructan, threalose);
-	proteins with protective function (LEA, chaperons, heat shock proteins);
-	detossifying proteins;
-	proteins coding for ionic channels;
-	proteins involved in ABA biosynthesis;
-	proteins with regulatory function (transcription factors, kinases, 
14-3-3, calcium sensors, farnesyl-transferases).
In some cases it results useful to inactivate a gene to obtain plants more tolerant to stress as for the Arabidopsis gene AtMYB60, that when mutated confers drought tolerance  (Cominelli et al., Current Biology, 2005, 15:1196-1200). In fact plants carrying a knock-out mutation in this gene maintain stomatal pores closer than wild-type plants, consequently transpiration is reduced and plants are more tolerant to dehydration. Therefore a “loss of function” strategy instead of a “gain of function” one in some case may be successful and it can be reached for example through antisense RNA or RNA interference approaches.

STATE OF THE ART
Inducible promoters allow to express a coding sequence or a transgene for antisense RNA or for RNA interference only in conditions in which the activation of the nucleic acid is required, while it results silenced when its function is not necessary. Many examples of use of inducible promoters are known in plants. Concerning abiotic stress inducible promoters, the main application involved the conditional expression of transcription factors, because constitutive expression provokes growth retard and inhibition. Many examples reported in literature show efficacy of this strategy. The constitutive expression  in Arabidopsis of DREB1/CBF3, a gene coding for a transcription factor induced by osmotic stress, causes a severe growth retardation in normal conditions (Kasuga et al., Nature Biotechnology, 1999, 17:287-291). If this gene is expressed under the control of an osmotic stress inducible promoter, like RD29A promoter, no growth retardation is observed, while a great increase in different stresses tolerance is documented (Kasuga et al., Nature Biotechnology, 1999, 17:287-291). A similar example was reported in tomato, where the expression of the Arabidopsis gene CBF1, coding for a transcription factor belonging to AP2/ERF family, confers higher drought tolerance to transgenic plants compared to the wild- type ones (Hsieh et al., Plant Physiology, 2002, 130:618-626), but also to cold and oxidative stress (Hsieh et al., Plant Physiology, 2002, 129: 1086-1094), affecting plant growth- Vice versa, the expression of the same gene under the control of a synthetic  promoter, derived from that of the barley HVA22 gene, induced by abiotic stresses, confers the same characteristic of tolerance, without affecting plant growth (Lee et al., Plant Cell and Environment, 2003, 26: 1181–1190).
Another example of application of this strategy concerns the rice OsNAC6 gene coding for a transcription factor, involved in the response to abiotic stresses. Its over-expression under the control of  CaMV35S, provokes a decrease in plant growth and productivity, while the expression of the same gene under the control of one of the two stress-inducible promoters  LIP9 or OsNAC6 improves stress tolerance, without affecting plant growth (Nakashima et al., Plant Journal, 2007, 51:617-630). 
Nevertheless in some cases stress-inducible promoters present these characteristics that may render the system ineffective:
-	they are not completely silent in not-inducing conditions;
-	the expression induction needs long times to be effective.
As previously reported, the expression of some genes induced by stress in normal conditions may cause plant growth retard. In fact the majority of stress inducible promoters are active at basal level also in normal growth conditions as in the case of the already mentioned RD29A, LIP9, OsNAC6 (Kasuga et al., Nature Biotechnology, 1999, 17:287-291; Nakashima et al., Plant Journal, 2007, 51:617-630), that, cloned upstream of some genes, may give some problems to the correct plant development.
A promoter completely silenced in normal growth conditions, but active in response to drought, ABA and salt is that controlling the expression of the rice OsLEA3-1 gene (Xiao et al., Theor Appl Genet, 2007, 115:35–46). On the other side the use of this promoter presents a drawback: its activation in response to different stress is induced after six days of drought stress application and after 18 hours of salt treatment, times quite long for an efficient response. 
Therefore the “ideal” stress-inducible promoter has to be completely silenced in normal growth conditions and induced by stress in short time (some hours from the beginning of the stress) as in the case of the promoter of the gene AtMYB41 from Arabidopsis thaliana, according to the present invention.
DESCRIPTION OF THE INVENTION
Now, it has been found a method for the selective expression of genes in response to osmotic stress through the use of regulatory sequences of the AtMYB41 gene from Arabidopsis thaliana (At4g28110). 
Object of the present invention is a gene construct or cassette for the selective expression in response to osmotic stress, carrying a gene different from AtMYB41 (later on “heterologous gene”) functionally linked to the promoter sequence of the AtMYB41 gene specified in SEQ ID NO:1 or to the intergenic sequence present in the Arabidopsis genome between the end of the AtMYB41 coding sequence and the beginning of the At4g28100 gene, here indicated as SEQ ID NO:2, or to fragments or variants thereof, said variants having at least 80%, preferably at least 90%, more preferably at least 95% sequence identity to SEQ ID N. 1 and SEQ ID N. 2, provided that said fragments or variants retain a regulatory activity on heterologous gene transcription in response to osmotic stress. In one embodiment, the fragment of the promoter sequence is identified in SEQ ID NO:3.
The gene construct can also contain elements involved in transcriptional regulation, as introns, polyadenilation signals at 3’ side of the heterologous gene, transcriptional activators or enhancers sequences, termination sequences, selection markers and other regulatory sequences.
Each gene with the exception of AtMYB41 (At4g28110, GenBank n. AY519610), can be functionally linked to the sequences disclosed in the present invention. As used herein the expressions “operatively linked” and “functionally linked” indicate that the promoter (SEQ ID N. 1) and the heterologous nucleic acid are in such a reciprocal orientation as to allow the promoter directing the expression of the nucleic acid, generally in 5’-3’ orientation and upstream of the coding sequence of the heterologous gene. Concerning the regulatory sequence that in the Arabidopsis genome is downstream of the AtMYB41 coding sequence (SEQ ID N.2), according to the present invention it is preferably fused downstream of the heterologous gene, generally in 5’-3’ orientation to the coding sequence.
In one embodiment, the genetic construct contains the promoter sequence and the heterologous nucleic acid functionally linked and oriented in the direction 5’-3’.
In another embodiment the gene construct contains the heterologous nucleic acid and the regulatory sequence SEQ ID N. 2 functionally linked and oriented in the direction 5’-3’.
In a particularly preferred embodiment, the gene construct contains the promoter sequence SEQ ID N. 1, the heterologous nucleic acid and the regulatory sequence SEQ ID N. 2, functionally linked and oriented in the 5’-3’ direction.
The gene or the heterologous nucleic acid codes for a protein or an RNA transcript - for example an antisense RNA – that may favor a function, regulate an effect or improve a characteristic of the host plant. Based on the selectivity demonstrated by the expression cassette in response to abiotic stresses, the coded product is involved in this kind of response. Examples of such genes are those coding for:
-	proteins involved in osmolite metabolism (proline, glycinebetaine, mannitol, polyamines, fructan, threalose);
-	proteins with protective function (LEA, chaperons, heat shock proteins);
-	detossifying proteins;
-	proteins coding for ionic channels;
-	proteins involved in ABA biosynthesis;
-	proteins with regulatory function (transcription factors, kinases, 
14-3-3, calcium sensors, farnesyl-transferases).
Among genes involved in osmolites metabolism, the gene coding for P5CS (∆-pyrroline carboxylate synthase), which is involved in proline biosynthesis, can be used. In fact proline is one of the most common osmolite accumulated in plants in response to osmotic stresses. It was shown that the over-expression of genes coding for P5CS in different species confers tolerance to osmotic stress (Kavi et al., Plant Physiology, 1995, 108:1387-1394; Yamada et al., Journal of Experimental Botany, 2005, 56: 1975-1981; Simon-Sarkadi et al., J. Agric. Food Chem., 2005, 53:7512-7517). 
Many LEA (late embryogenesis abundant) proteins work as chaperons that stabilize vesicles, proteins and membranes in stress conditions, having a protective function. The constitutive expression of the barley HVA1 gene in rice, coding for a LEA protein, improves the plant tolerance to drought (Babu, Plant Science, 2004, 166:855-862).
A secondary effect of dehydration and salt stress is the increase of reactive oxygen species (ROS). The weak effect of an oxidative damage and the increased tolerance to osmotic stresses are always correlated to the presence of a good antioxidant system (Bartels and Sunkar, Critical Reviews in Plant Sciences, 2005, 24:23–58). Hence, also genes involved in these processes are good candidates to be expressed in plants under the control of AtMYB41 regulatory sequences. The constitutive expression in Arabidopsis transgenic plants of the CDSP32 protein, that shows high similarity to different bacterial tioredoxin and is induced by dehydration, causes increased susceptibility to oxidative stress, while the inhibition of its activity through antisense RNA, provokes a reduction of the photochemical efficiency. To explain this process it has been hypothesised that an over-production of tioredoxin may alter the plastidic oxidoreductive state (Broin et al., Plant Cell, 2002, 14: 1417–1432). In this case the expression of the CDSP32 gene under the control of an inducible promoter like that of AtMYB41 could be an useful strategy. 
Concerning ionic channel proteins many examples of constitutive expression have shown an increase in stress tolerance particularly in response to salt stress, as in the case of the vacuolar Na+/H+ antiporter Arabidopsis AtNHX1 (Apse et al., Science, 1999, 285: 1256–12589).
ABA is an hormone extremely important in water stress response and it is possible to induce its synthesis and to obtain in this way plants more tolerant to stresses. This was achieved through the over-expression of the Arabidopsis AtNCED3 gene that codes for the 9-cis-epoxycarotenoid dioxygenase, whereby transgenic plants show reduced transpiration level and higher drought tolerance than wild type plants (Iuchi et al., Plant Journal, 2001, 27:325–333).
The importance of using stress-inducible promoters to express transcription factors involved in stress response only when their function is required has been discussed above. Transcription factors belonging to different families, like AP2/ERF, bZIP, MYB, MYC, Zn-finger, NAC were used with this aim (for a review Umezawa et al., Current Opinion in Biotechnology, 2006, 17:113-122). In these cases the use of the AtMYB41 regulatory sequences according to the invention is paerticularly preferred. 
Another application of the present invention regards the use of the AtMYB41 regulatory sequences to express an antisense RNA or an RNA interference to silence the expression of different genes in response to abiotic stress. In some cases it was shown that the constitutive silencing of different genes is effective in improving plant stress tolerance. It has to be taken into consideration the fact that in some cases the complete constitutive silencing of orthologous genes may be disadvantageous. Therefore, also in these cases the use of stress-inducible regulatory sequences as those described in the present invention is particularly convenient.
The gene coding for the proline dehydrogenase enzyme, which is involved in proline degradation and, as previously discussed, is a very important osmolite accumulated in response to osmotic stress, is inactivated in dehydration conditions and induced in rehydration conditions (Yoshiba et al., Plant Cell Physiology, 1997, 38:1095-1102). It was shown that Arabidopsis plants expressing an antisense RNA, that silences this enzyme constitutively, are more tolerant to salt and cold stresses compared with wild-type plants (Nanjo et al., FEBS Lett., 1999, 461: 205–210). 
Another application of the present invention regards silencing of PARP1 and PARP2 genes coding for poly-(ADP-ribose)-polymerases, active in response to oxidative damages induced by drought, high light intensity and heat stress. Their activation causes cell death. If they are inactivated, this reaction is blocked, and plants result more tolerant than wild type to different stresses (De Block et al., Plant Journal, 2005, 41:95-106).
Concerning silencing of transcription factors involved in osmotic stress response, a further application of the present invention is the use of the described regulatory sequences to inactivate a gene orthologous to AtMYB60 through an antisense RNA or an RNA interference constructs. For this Arabidopsis gene it was in fact demonstrated that the inactivation confers tolerance to drought (Cominelli et al., Current Biology, 2005, 15:1196-1200).
Another application of the present invention consists in the fusion of the AtMYB41 regulatory sequences to reporter genes in order to produce biosensors able to perceive osmotic stresses. Electronic sensors can supply data on plant growth conditions, but they cannot supply detailed data on the physiological perception in these conditions. Monitoring physiological plant state in response to environmental conditions may be particularly relevant and may be linked to systems able to change growth conditions, depending on specific plant needs. In this case a biosensor can be prepared fusing a reporter gene, whose expression can be simply monitored, downstream of the promoter described in the present invention. A reporter gene frequently used is uidA (GUS; Jefferson et al., EMBO Journal, 1987, 6:3901-3907), coding for  the β-glucuronidase enzyme. This reporter was very useful, yet it is not possible to follow the expression of this reporter in a course time as it is necessary to sacrifice entire plant portions, so its use in some cases is limited. Another reporter gene whose expression can be monitored in real time, without destructive methods, is the gene coding for GFP (green fluorescent protein; Haseloff and Amos, Trends Genet., 1995, 11:328-329), present in jelly fish Aequorea aequorea. The signal derived from the expression of this protein can be simply visualized using the correct combination between the excitation wavelength and filters for vision. Then the expression of GFP can be monitored through not destructive means. The signal can be revealed by an equipment to monitor digital images, eventually connected to a machine able to change plant growth conditions based on measurements performed (for example through activation of an irrigation system, regulated in response to specific plant needs).
Other reporter genes that can be used are regulatory genes of anthocyanin biosynthesis. Anthocyanins are red, blue and violet pigments, accumulated in different plant organs. They are involved in protection against UV-B radiation, in defense from pathogen attacks, and they attract pollinators insects. Their biosynthesis is induced by different stress conditions like wound, cold, nutrient starvation. Regulation of anthocyanin biosynthesis depends on transcription factors belonging to three different families: MYB, bHLH and WD40. Regulatory genes of this pathway were isolated in many species (for a review Koes et al., Trends in Plant Science, 2005, 10:236-242). In some cases it is sufficient to over-express only one of these regulatory genes to obtain an accumulation of pigments simply visible in all plant organs, for example in the case of the PAP1 gene, belonging to the Arabidopsis MYB family (Borevitz et al., Plant Cell, 2000, 12:2383–2393). If this gene is put under the control of AtMYB41 regulatory sequence there is the possibility to obtain plants that accumulate high level of red pigments, when a water stress is present. Also in this case it is possible to obtain perfect biosensor able to monitor the physiological state in response to environmental conditions.
In a further aspect, the invention relates to expression vectors carrying the gene constructs or cassettes herein provided. The vectors can be bacterial plasmids, bacterial artificial chromosomes (BACs), yeast artificial chromosomes (YACs), viral vectors, vectors for direct DNA transfer, or, preferably, vectors for Agrobacterium-mediated DNA transfer. The latter can be either integrating or binary vectors and may contain selection markers, such as antibiotic- or herbicide-resistance genes, reporter genes facilitating the identification and selection of transformed cells, or sequences regulating gene expression in plants.
Direct transfer of DNA may include protoplast microinjection, electroporation and biolistic techniques based on plant bombardment with DNA-coated microparticles.
In a further aspect the invention provides transgenic plants, either monocotyledonous or dicotyledonous, as well as vegetative or reproductive parts thereof, or seeds, containing the gene constructs according to the invention. In a preferred embodiment, the constructs or cassettes according to the invention are used to express proteins in response to osmotic stresses of closely related crop species, such as canola, in other dicotyledon plant, including soybean, tomato, tobacco, potato, cotton, or in monocotyledon species, such as corn, wheat, barley, rice.
The procedures for transforming plants with transgenic vectors or with naked DNA are known to those skilled in the art. For example, seeds at the germinative stage, plantulae or adult plants can be inoculated with Agrobacterium carrying the heterologous gene construct, and grown in suitable conditions.
DETAILED DESCRIPTION OF THE INVENTION
Expression analysis of AtMYB41 gene
AtMYB41 is a member of the large family of R2-R3 MYB transcription factors of Arabidopsis (Stracke et al., Curr. Opin. Plant Biol., 2001, 4:447-456). To gain insight into the regulation of the AtMYB41 gene, quantitative RT-PCR analysis was performed on RNA obtained from several organs and at various stages of development of seedlings, rosette leaves, flowers and siliques (Figure 1). AtMYB41 transcript was not detectable, under normal growth conditions in any organs or at any developmental stages analyzed. Then Arabidopsis wild-type plants were treated in different ways (Figure 2): drought stressed (desiccation), cold stressed, treated with abscisic acid (ABA 100 µM), with high salt concentration (NaCl 200 mM), with polyethylene glycol (PEG 30%). As shown in Figure 2, AtMYB41 expression is rapidly induced (in the first hour of the treatment) in all the conditions, except for cold treatment. In the case of salt treatment, we observed a two-step induction kinetic, similar to that previously described for ERD10 and ERD14 in response to cold (Kiyosue et al., Plant Molecular Biology, 1994, 25:791-798). To explain that kinetic the authors hypothesized the presence of two different induction pathways, the first one, more rapid than the second one, does not require ABA biosynthesis, while the second one needs this hormone to be activated, so it is slower than the first one (Kiyosue et al., Plant Molecular Biology, 1994, 25:791-798). Also in the case of AtMYB41, as treatments with exogenous ABA induce its transcription, the situation is similar as in response to salt treatment: the first peak, after one hour of treatment, may depend on the activation of the transcription of the gene in an ABA-independent pathway, while the second peak, after 16 hours, may depend on ABA-dependent transcript accumulation. It is well known that ABA starts to be synthesized some hours after the beginning of an osmotic stress and reaches the accumulation peak in 12 hours  (de Bruxelles et al., Plant Physiology, 1996, 111:381-91).
Characterization of AtMYB41 regulatory sequences
This invention provides two complementary and inverted sequences, corresponding to the genomic region of Chromosome 4 - according to the nomenclature used in “The Arabidopsis Information Resource” accessible at http://www.arabidopsis.org - the first one comprised between nucleotide 13971558  (belonging to 5’ UTR of At1g28130 gene, dep. n. NM179387) and nucleotide 13969391 (belonging to 5’ UTR of AtMYB41 gene -At4g28110 dep. n. AY519610), identified in SEQ ID NO:1, and the second one comprised between nucleotide 13968172 (belonging to 3’ UTR of AtMYB41-At4g28110 gene) and nucleotide 13966867 (upstream 5’UTR of At4g28100 gene, dep. n. AK175721), identified in SEQ ID NO:2. These genomic regions contain, respectively, the entire promoter of AtMYB41 and regulatory elements in the 3’ region. 
In planta analysis of AtMYB41 regulatory sequences
To examine the expression profile of AtMYB41 gene in wild-type Arabidopsis plants grown in standard and drought conditions, the intergenic regions located either upstream of its translation initiation codon or downstream of the stop codon, were cloned upstream and, respectively, downstream of the GUS (β-glucuronidase) and GFP reporter genes. Concerning the upstream sequence, almost all the SEQ ID N.1 was cloned, more precisely the portion of 1992 bp between nucleotide 175 and nucleotide 2166 of SEQ ID N.1 (corresponding to nucleotide 13971384 of chromosome 4 and nucleotide 13969392) was fused upstream of the GUS/GFP reporter genes in the vector pBGWFS7.0. This construct was called P41::GUS/GFP. A second construct was prepared, starting from the one just described, cloning the entire SEQ ID N.2  of 1305 bp downstream of the GUS/GFP reporter genes. This construct was called P41-3’::GUS/GFP.
The constructs thus obtained were introduced in Arabidopsis and the resulting transgenic lines were histologically analyzed to detect the reporter expression domains. 
The reporter gene expression was detected in different plant organs such as leaves when desiccated for 7 hours but it was completely absent in untreated organs. Similar results were obtained in transgenic plants carrying the two different constructs. These results confirm the RT-PCR results previously described and reinforce the specificity of the AtMYB41 promoter only in response to stress and not in standard growth conditions. 
Bioinformatic analysis of the AtMYB41 promoter sequence
Bioinformatic analysis on the genomic sequence upstream of the AtMYB41 coding sequence was performed starting from nucleotide -1476 to nucleotide -1 from the ATG codon. On this purpouse the program PlantCARE (Lescot et al., Nucleic Acids Res., 2002, 30:325-327) was used, which is specific for the research of plant promoter motifs and is available on the web page http://bioinformatics.psb.ugent.be/webtools/plantcare/html/ (​http:​/​​/​bioinformatics.psb.ugent.be​/​webtools​/​plantcare​/​html​/​​). Results obtained are reported in Figure 3. The analysis showed the presence of many motifs, putative binding sites for different transcription factors. Some of them are responsive to light signals (ATCT-motif, Box4, Box I, G-box, GAG-motif, GT1-motif, I-box, LAMP-element, boxII, chs-CMA1a), others to pathogen infections or to elicitors, like methyl jasmonate and ethylene (AT-rich, Box-W1, CGTCA-motif, ERE, TC-rich repeats, TGACG-motif). Concerning the response to osmotic stresses, there are two ABRE sequences (in Figure they are three, two of them partially overlapped) that, as described in the Introduction of the present invention, are binding sites for transcription factors that respond to ABA. These motifs are present in promoters of numerous genes induced at the transcriptional level by drought and by salt stress, mediated by ABA. As previously discussed, ABA induces the AtMYB41 gene expression (Figure 2) and salt stress response seems to be mediated by ABA (Figure 2). In the AtMYB41 promoter these motifs are present in a position relatively near to the beginning of the coding sequence (respectively at -332 and -240 from the ATG of the AtMYB41 gene), similar to the position of the same elements in the promoter of the Arabidopsis RD29A gene whose characterization was widely described (Iwasaki et al., Mol Gen Genet., 1995, 20:391-398).  Therefore it is possible to hypothesize that also in the case of AtMYB41 these elements play a key role in its transcriptional regulation.
DESCRIPTION OF THE FIGURES
Figure 1 Analysis of AtMYB41 gene expression in different organs and at different  developmental stages. The TSB1 gene was used as a control.
Figure 2 Analysis of AtMYB41 gene expression in response to desiccation, treatments with ABA 100 µM, PEG 30% e NaCl 200 mM. The TSB1 gene was used as a control.
Figure 3 Bioinformatic analysis of a portion of intergenic region upstream of the coding sequence of the AtMYB41 (from -1476 to -1 of the beginning of the coding sequence). All the motifs found using the program PlantCARE - http://bioinformatics.psb.ugent.be/webtools/plantcare/html/ - are listed and the  ABRE motifs are underlined.
MATERIALS AND METHODS 
Plant growth
Seeds of wild-type Arabidopsis thaliana ecotype Columbia were used. For in-plate growth, the seeds were sterilized as follows: 5 min in absolute ethanol, 5 min in 0.6% (v/v) sodium hypochlorite, 0.05% Tween 20, 2 washes in sterile water. The seeds were layered at 4°C in the dark for a period of 4 days to allow uniform germination and then placed at 22°C with 16 hr light (48 µE/m2) and 8 hr dark periods in Petri dishes or in liquid culture. The solid medium contained MS (Sigma M-5519), 0.7% agar and 1% saccharose, pH 5.7. The liquid medium contained MS (Sigma M-5519), 3% saccharose, MES (Sigma M-8652) 0.5g/L, pH5.7. Plants were grown in liquid culture at 22°C, in constant agitation at 120 rpm. For the growth in soil, the seeds were germinated in Einheitserde soil (VM-type, Manna-Italy) in Araflat plates (Arasystem, Betatech, Belgium) with a 16 hr light (48 µE/m2) - 8 hr dark cycle.
The following organs were collected for RNA extraction:
-4 day and 7 day old seedlings grown on MS solid medium as previously described;
-young rosettes: 4 week-old rosettes, at eight leaves stage;
-mature rosettes: 6 week old rosettes, before inflorescence development;
-inflorescences: inflorescence buds from 8 week-old plants; 
-stems: from 9 week-old flowering plants;
-cauline leaves: from 9 weeks old flowering plants; 
-flower buds: closed buds corresponding approximately to the 12 stage of flower development (time 0);
-flowers: open flowers collected 1.5 days from time 0, corresponding approximately to the 14 stage of flower development;
-senescent flowers: open flowers collected 3 days from time 0, corresponding approximately to stage 16 of flower development;
-green siliques: collected 13 days from time 0, approximately at stage 17 of flower development;
-yellows siliques: collected 20 days from time zero, corresponding to stage 18 of flower development;
-roots: collected from 3 week-old plants grown in liquid culture.
Treatments 
ABA - PEG - NaCl
The seeds were sterilized as described above and germinated in liquid MS culture. After three week growth under continuous shaking (120 rpm) the following treatments were performed:
- ABA was added at a final concentration of 100 µM; 
- NaCl was added at a final concentration of 200 mM;
- PEG 6000 30%: the MS liquid culture was substitute for  MS liquid      culture containing 300 g L-1 polyethylene glycol 6000.
The samples were collected at different times indicated in Figure 2.
Desiccation and cold
After 4 week growth in soil, plants were dehydrated on Whatman 3MM paper (desiccation) or put in a cold room at 4°C (cold). The samples were collected at different times indicated in Figure 2.
RNA extraction and RT-PCR analysis
Total RNA was extracted by mincing the frozen tissues in 500 µl extraction buffer (1M Tris HCl pH 9, 20% Sodium Dodecyl Sulfate, 4M LiCl and 10mM EDTA). After phenol chloroform extraction, the RNA was precipitated at 4°C in 4M LiCl, washed with 70% ethanol and resuspended in water treated with diethylpyrocarbonate (1‰ DEPC). 6-8 µg total RNA were treated for 30 min with DNase I (Roche, 2 units/µg RNA), following the manufacturer’s protocol. The reverse-transcription reaction was performed with Reverse Transcriptase SuperscriptTM II (Invitrogen), according to the manufacturer’s indications, using the oligo(dT) primer, formed by 17 dT residues and by the adapter 5’-GGGAATTCGTCGACAAGC-3’. The cDNA samples were amplified in a reaction mixture containing Red Taq PCR Reaction Buffer 1X (Sigma) and 0.1 mM dATP, dCTP, dGTP and dTTP, 0.5 µM specific primers, 1 unit Red TaqTM polymerase (Sigma) and sterile distilled water to a final volume of 25 µl. The amplification was carried out under the following conditions: 1 min at 94°C; 20 cycles at 94°C for 
15 sec, 60°C for 15 sec, 72°C for 1 min; 72°C for 10 min. The primers used were MYB41F2 (5’-GTATCGACCCTGTTACTCATTCT-3’) and MYB41R3 (5’-AAGCAAGACATGTGTATGCAAAT-3’) for AtMYB41 gene and TSBF1 (5’-CTCATGGCCGCCGGATCTTGA-3’) and TSBR1 (5’-CTTGTCTCTCCATATCTTGAGCA-3’) for the control gene TSB1 (Berlyn et al., PNAS, 1989, 86:4604-4608).
The PCR products were separated on 1% agarose gel and transferred to Hybond N+ filters (Amersham) in 0.4N NaOH. Filters were hybridized with TSB1-, AtMYB41-specific probes tagged with digoxigenin using the DIG-High Prime kit (Roche), following the manufacturer’s instructions.
Genomic DNA extraction
Seedlings that were grown in plates, as well as flowers or leaves from plants grown in soil, were placed in Eppendorf tubes and frozen in liquid nitrogen. The tissues were minced in the tubes, by means of a plastic tip fixed to a bench drill, in the presence of 500 µl extraction buffer (7 M urea, 350 mM Na2SO4, 50 mM Tris pH 8.0, 8 mM EDTA, 34 mM sarkosyl). The same volume of phenol and chloroform was then added (1:1 v:v) and, after vortexing, the samples were centrifuged at 13000 rpm for 5 min. The supernatant was placed in clean tubes and added with 400 µl of distilled water and 0.7 volumes of isopropanol. The DNA was precipitated by centrifugation of the samples at 13000 rpm for 10 min. Isopropanol was removed and the pellet washed with 300 µl of 80% ethanol. After removal of ethanol, the DNA was resuspended in 40 µl of 50 mM Tris-HCl pH 8.0, 20 µg/ml of 5 mM EDTA. 2 µl of 20 mg/ml RNase A (Roche) were added and the samples were incubated at 37°C for 30 min. The extracted DNA was kept at -20°C.
Preparation of the constructs containing the different genomic regions fused to the reporter gene
The genomic region upstream and downstream of the AtMYB41 coding sequence was amplified using Arabidopsis genomic DNA as template. The genomic region upstream of the AtMYB41 coding sequence was amplified by a 3-step PCR reaction using primers P412kbIIF1 (GATTTAAATAATGGAGATCCTGAA) and P412kbIIR1 (TTTGTTTTGTTTCGCACAACTTTAA) for the first step; primers P41GWF (aaaaagcaggctGATTTAAATAATGGAGATC) and P41GWR (agaaagctgggtTTTGTTTTGTTTCGCA), containing a portion of the GATEWAY (Invitrogen) attB1 and attB2 extensions (lower cases) respectively, and the genomic sequence (upper cases) for the second step; primers UG1  (GGGGACAAGTTTGTACAAAAAAGCAGGCT) and  UG2 (GGGGACCACTTTGTACAAGAAAGCTGGGT), corresponding to the GATEWAY attB1 and attB2 extensions for the third step. The amplification product was cloned in pDONR207 vector by a BP clonase reaction (Invitrogen) and an Entry Clone was obtained. The primer design, the PCR amplifications and the cloning procedure was performed, following the manufacturer’s indications (Invitrogen). Then a LR clonase reaction was performed between the Entry Clone and the pBGWFS7.0 binary vector (Karimi et al., Trends Plant Sci, 2002, 193-195), carrying Bar as plant selectable marker. The obtained construct corresponds to P41::GUS/GFP. 
The genomic region downstream of the AtMYB41 coding sequence was amplified by a PCR reaction using primers 41-3UTRF1 (GACGTCttttcaacatttgcatacac) and 41-3UTRR1 (GACGTCagagaagagagatgtgag), carrying an AatII restriction site (GACGTC) that was inserted to facilitate the cloning of the genomic fragment. The PCR reactions were carried out as previously described wuth minor modifications. The reaction products were separated by electrophoresis on 1% (w/v) agarose gel in TBE 1X (89mM Tris-base, 89 mM H2BO3, 2 mM EDTA pH 8) and analysed with a UV transilluminator. The obtained bands were excised from the agarose gel and purified by means of Qiaquick Gel Extraction Kit (Quiagen), according to the manufacturer’s instructions.
The amplification product was cloned into the pCR4-TOPO vector (Invitrogen), following the manufacturer’s instructions. This fragment was subsequently excised by AatII cleavage and cloned in the AatII site of the previously described construct P41::GUS/GFP downstream of the GUS/GFP reporters, to produce the P41-3’::GUS/GFP vector.
Plant transformation
Wild-type Arabidopsis thaliana plants belonging to the Columbia ecotype were grown at 22°C with a photoperiod of 16 hr ligth/ 8 hr dark. In order to increase seed production, the primary inflorescences were removed and the plants were grown for additional 5-6 days, until the secondary inflorescences appeared. All the siliques were eliminated prior to transformation. The plants were then transformed with the Agrobacterium strain GV3101 by “floral-dip”, following the Clough-Bent protocol (Clough and Bent, Plant J., 1998, 16:735-743).
Sterilized T1 seeds from transgenic plants were layered at 4°C in the dark for 4 days, and subsequently germinated in MS soil (Sigma M-5519), added with 0.8% bactoagar (Difco 0141-01) pH 5.7 and 100 µg/ml kanamycin. The plants were grown at 22°C, under 16 hr light / 8 hr dark photoperiod.
GUS assay 
Different organs from plants grown in standard conditions and desiccated as previously described for 7 hours were placed in microtiter plate wells containing 1.0 ml GUS-staining solution (100 mM sodium phosphate pH 7.0, 0.1% Triton X-100, 1 mg/ml X-Gluc, 
0.5 mM ferrocyanidine). The microtiter plate was placed in a vacuum-dryer for 10 min prior to incubation at 37°C for one night in the dark. The 
GUS-staining solution was then removed and the tissues were washed several times with absolute ethanol for 1 hr, until complete removal of staining. The tissues were kept at –20°C in 70% ethanol.
The reporter expression profiles were examined with the OLYMPUS SZX12 stereoscope (7X – 90X magnification).

CLAIMS
1.	A gene construct for the expression of genes in plants, said construct containing a regulatory sequence which is SEQ ID NO:1 or SEQ ID NO:2, a fragment or variant thereof retaining transcriptional regulation activity in response to osmotic stresses, or it is includes both SEQ ID NO:1 and SEQ ID NO:2, fragments or variants thereof, and wherein said regulatory sequence is functionally linked to a nucleic acid (heterologous) different from Arabidopsis AtMYB41.
2.	The gene construct of claim 1, wherein said fragment or variant  has at least  80% sequence identity  to SEQ. ID N. 1 or 2.
3.	The gene construct of claim 2, wherein said fragment or variant  has at least  90% sequence identity  to SEQ. ID N. 1 or 2.
4.	The gene construct of claim 3, wherein said fragment or variant has at least  95% sequence identity  to SEQ. ID N. 1 or 2.
5.	The gene construct of claim 1, wherein said fragment has the sequence SEQ ID NO:3.
6.	The gene construct of claims 1-5, wherein the promoter sequence SEQ ID N.1 or a fragment or variant thereof, and the heterologous nucleic acid are functionally linked in 5’-3’ orientation. 
7.	The gene construct of claim 1-5, wherein the heterologous nucleic acid and the regulatory sequence SEQ ID N.2 or a fragment or variant thereof are functionally linked in 5’-3’ orientation. 
8.	The gene construct of claims 1-5, wherein the promoter sequence SEQ ID N.1 or a fragment or variant thereof, the heterologous nucleic acid and the regulatory sequence SEQ ID N.2 or a fragment or variant thereof are functionally linked in 5’-3’ orientation. 
9.	The gene construct of claim 1-5 wherein the heterologous nucleic acid codes for a protein or an antisense or RNA interference transcript. 
10.	The construct of claim 9, wherein said protein is one of the following:
-	proteins involved in osmolite metabolism;
-	proteins with protective function;
-	detossifying proteins;
-	proteins coding for ionic channels;
-	proteins involved in ABA biosynthesis;
-	proteins with regulatory function.
11.		The gene construct of claim 9, wherein said protein is GFP (Green Fluorescent Protein) or β-glucoronidase.
12.	The gene construct of claims 1-8, wherein the heterologous nucleic acid is a gene that regulates anthocyanin biosynthesis.
13.	The gene construct of claim 12, wherein said regulatory gene belongs to MYB, bHLH, WD40 regulatory gene families.
14.	A plant expression vector containing a gene construct according to claims 1-13.
15.	The vector of claim 14 which is a plasmid, cosmid,  bacteriophage, virus, vector for direct or Agrobacterium-mediated DNA transfer. 
16.	The binary vector of claim 15, which is a binary vector for Agrobacterium-mediated DNA transfer.
17.	A monocotyledonous or dicotyledonous plant containing a vector according to claims 14-16.
18.	The use of a gene construct according to claims 1-13, or a vector according to claims 14-16, for selective expression in plants of nucleic acid sequences different from Arabidopsis AtMYB41 gene in response to osmotic stresses.
19.	The use according to claim 18, wherein said heterologous sequence is involved in the regulation of osmotic stresses or is a reporter gene.
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<213>  Arabidopsis thaliana

<400>  1
tcacatatca acactcatca agtattcata tttaagatta atcaaataac aaatatataa     60

aatcgacatc gttaatcatg caaaagacga tcgaagtaga catcatacca tgaaatctct    120

caaggggttg aaagataaag tttactatat tatcgtgtct tgaaaaagta attagattta    180

aataatggag atcctgaaga ttttataacc ttttgttaat ggtattgcta taccaagact    240

aattaggagt tagaacaagg ttaaaggcac aacgttgatt ttcctttttc ttttatatag    300

ataaaaacac tagtactctt aaatggtctt tatgcacatg aaaacgtgat ctttaacatg    360

catatctaat tagtaattac tgcttttttt gtttgtcaaa aattacagtc ttttttcatt    420

actttttttg ttaaaggatt tatatctaat ttactgctga catatggaaa tggagtccat    480

tgtctttgta ttatatatca tctttcatat atttcatact tttctttagt ttaatatatt    540

tataccaatt tatacatatt tagatattct acaaatatta attttttgtc atcatttgtt    600

ttatatttta taacatttaa cttattaagg ttaaacgcaa ttacaaagtg taacttagcc    660

cgtcactgat gagctcattt ttacaagcaa ttaagcccat taagggtgta aagcttaatt    720

ccactaatgg cccattaagt aaaaagcgct atagtattag gccttgttcg agaatctcct    780

aatgccatga cttagacaca atctttggac ttgacatcaa tacatcatct ctgacgatga    840

ccgatttcct ttggtaaatc tctgacgatg accaatccag aagagaaacc taagagtaga    900

tagaatgatg caaaaaagaa gtgaaaggat aaccccacat cacatctctt tccatgtgtc    960

accttctgca tgaatccaca cattgctatt ttaagaaggt gaaaatattt taaaatgtag   1020

acaataagct tcggtgtgaa cttcggagaa gcctgtggtt cttgtgataa aggggatatc   1080

gaattcaaag tttgttgcac tgctttccac caacaattta acaaacataa aaaataaaat   1140

aaaaaagttt cacttctttt gcaattttgt agttatttaa tttgcttttt gaaatcgtct   1200

aagtagtgcc aacgtggatg gcttgttcgg agagagcctt ccacaagcaa ttgaaacttg   1260

gaataacgtt gcataagtaa aatgttgcaa tcatcaattt taaaagcaca aggcacatga   1320

cattaacacg ttatttgaaa gtttttttga tgagaatatc caactacttt accgtcctca   1380

ctctcttaac ctttgaaact ctaggcttta tgttccaaaa ttcaacgtaa catatattct   1440

catacttaat ttttcaggtt ttcttaaacc aaacattatg taaaagtcaa cttacctata   1500

ttaacatgca aagtcaacat ctcttttttt gtttaagcaa agtcaacaac ttaacccaca   1560

aacaaaaagc aaaacatgca aaattattaa tgtgcttcac tctgactctc accaccataa   1620

ggtaaacata aaatactctc accgccgaag ttacccccac aaggtttcta ttttaatctc   1680

ttagttccat tactttatct acattaacat acaaaagaac attctatcac tccaaaatat   1740

acgcataaag atattattat ttgaactaac agaatctaag ttagatagat agattatatt   1800

aaataccata catactatca cgtggatcgt ttctagaata tacagtaaaa aaaaaacgtt   1860

aggcgatatg tagtctaagc aaggtttata accttttgta tatttcaaag gacgtggcat   1920

attaggtaca tgccaagtgg aattgacctt ggctctcttc tacattgata aagttcttcg   1980


cataattcac atccctatat aaacaaatga acggagaagg tatgagtaca tccacacatt   2040

gacatttcta aaatccaact cctctttttg aaaattaaga aactccactt ggctcttcga   2100

ttttttctat ctaaataaca gaaccaaatc attatcgaaa tttaaagttg tgcgaaacaa   2160
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<400>  2
ttttcaacat ttgcatacac atgtcttgct ttcacacata tgattctttg ttgcattctt     60

tcttttgttt gatgtataaa tttcttgttt ttattctctc aaaagatatt aagttattag    120

tctataaaat tttcatgaat gtttatgtat tatctgctta ggcgagatat ctaaattctg    180

ctccattagt ccatatacac agttgacgga agcaaacata gaattattag cgtcaaacac    240

atcacatatt catattgctt tgttcgaatc atcgtcaatc aagttaatca gtttatgcga    300

gttctatcat ttaggcccaa ttcaaggccc aattcaagtt cattttaaag ccgttaattt    360

ggccaattta aggcctatat tccggaagct tgtagaacta ttttctaaaa accaaatcga    420

taatatgagt tagttaaact tggtctatat aaaatgatat tttcactttt caattccaag    480

caagagataa gtgtggaaca gttaaatcta agtcttatat agataatttg aatttgaggg    540

atgaaggcat tttgactaat tggtatgggc aggtaagtaa gcaacacaaa gaacgtgtga    600

aaatgcttta attggtggaa tttggaactt aaagaggaag attaggaaat gcattagtga    660

aagtggggac gactcctttt ttctcgcctt ttggagtttt cacctttttc cctgacggac    720

cgtttcccta ggctggcctc cggctcatat tcatataccc gtttgaaata agaggtttat    780

ttctttttat ttttggattt gtcaatgctc ataaagcgta tcaatgattt aatatatgat    840

tgtagagagt ttttgtgttt tgtcctttag atatcgatcc ttttcttcct gtgactatgc    900

tccattcgca tctcatccca cctcgttaag ggctcgttat gtttctccac cattcatatc    960

ttttttttat tttctctaac tcctatcttt aaatttttct ctttcacata tttttgctag   1020

cgttttgcga aattaaaagc caccatgtta tatacatgaa catgtaaata cattacaaat   1080

gtacatggat aaatatgaac tatacattat gcttagttac taatgtagac atgtagttaa   1140

gaattcttag ttactactag aactagtagt acaaaacaaa aagacaaggc ctataatttc   1200

cggagctaaa cacagtttac aaagggatta tagactctaa aacaaaccag aaactgccaa   1260
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gatttaaata atggagatcc tgaagatttt ataacctttt gttaatggta ttgctatacc     60

aagactaatt aggagttaga acaaggttaa aggcacaacg ttgattttcc tttttctttt    120

atatagataa aaacactagt actcttaaat ggtctttatg cacatgaaaa cgtgatcttt    180

aacatgcata tctaattagt aattactgct ttttttgttt gtcaaaaatt acagtctttt    240

ttcattactt tttttgttaa aggatttata tctaatttac tgctgacata tggaaatgga    300

gtccattgtc tttgtattat atatcatctt tcatatattt catacttttc tttagtttaa    360

tatatttata ccaatttata catatttaga tattctacaa atattaattt tttgtcatca    420

tttgttttat attttataac atttaactta ttaaggttaa acgcaattac aaagtgtaac    480

ttagcccgtc actgatgagc tcatttttac aagcaattaa gcccattaag ggtgtaaagc    540

ttaattccac taatggccca ttaagtaaaa agcgctatag tattaggcct tgttcgagaa    600

tctcctaatg ccatgactta gacacaatct ttggacttga catcaataca tcatctctga    660

cgatgaccga tttcctttgg taaatctctg acgatgacca atccagaaga gaaacctaag    720

agtagataga atgatgcaaa aaagaagtga aaggataacc ccacatcaca tctctttcca    780

tgtgtcacct tctgcatgaa tccacacatt gctattttaa gaaggtgaaa atattttaaa    840

atgtagacaa taagcttcgg tgtgaacttc ggagaagcct gtggttcttg tgataaaggg    900

gatatcgaat tcaaagtttg ttgcactgct ttccaccaac aatttaacaa acataaaaaa    960

taaaataaaa aagtttcact tcttttgcaa ttttgtagtt atttaatttg ctttttgaaa   1020

tcgtctaagt agtgccaacg tggatggctt gttcggagag agccttccac aagcaattga   1080

aacttggaat aacgttgcat aagtaaaatg ttgcaatcat caattttaaa agcacaaggc   1140

acatgacatt aacacgttat ttgaaagttt ttttgatgag aatatccaac tactttaccg   1200

tcctcactct cttaaccttt gaaactctag gctttatgtt ccaaaattca acgtaacata   1260

tattctcata cttaattttt caggttttct taaaccaaac attatgtaaa agtcaactta   1320

cctatattaa catgcaaagt caacatctct ttttttgttt aagcaaagtc aacaacttaa   1380

cccacaaaca aaaagcaaaa catgcaaaat tattaatgtg cttcactctg actctcacca   1440

ccataaggta aacataaaat actctcaccg ccgaagttac ccccacaagg tttctatttt   1500

aatctcttag ttccattact ttatctacat taacatacaa aagaacattc tatcactcca   1560

aaatatacgc ataaagatat tattatttga actaacagaa tctaagttag atagatagat   1620

tatattaaat accatacata ctatcacgtg gatcgtttct agaatataca gtaaaaaaaa   1680

aacgttaggc gatatgtagt ctaagcaagg tttataacct tttgtatatt tcaaaggacg   1740

tggcatatta ggtacatgcc aagtggaatt gaccttggct ctcttctaca ttgataaagt   1800

tcttcgcata attcacatcc ctatataaac aaatgaacgg agaaggtatg agtacatcca   1860

cacattgaca tttctaaaat ccaactcctc tttttgaaaa ttaagaaact ccacttggct   1920

cttcgatttt ttctatctaa ataacagaac caaatcatta tcgaaattta aagttgtgcg   1980
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gacgtcagag aagagagatg tgag                                            24



Da aggiungere
CTCATGGCCGCCGGATCTTGA


